Nicotinamide-induced apoptosis in insulin producing cells is associated with cleavage of poly(ADP-ribose) polymerase.
We have presently determined the effect of inhibition of the DNA repair enzyme poly(ADP-ribose) polymerase (PARP) on the occurrence of apoptosis in insulin-producing cells. The ADP-ribosylation activities of intact cells were decreased by incubation of RINm5F cells for 16 h with the PARP inhibitors nicotinamide (NA) (20-50 mM) or 3-aminobenzamide (3-ABA) (10 mM). Exposure to 20-50 mM NA or 10 mM 3-ABA both resulted in massive apoptosis in RINm5F cells. A 24 h exposure to 50 mM nicotinamide induced apoptosis in fetal but not adult rat islet cells. In addition, exposure of RINm5F cells to 50 mM NA for 12-24 h induced the appearance of the 85 kDa proteolytic PARP fragment, indicating activation of the ICE-like protease caspase-3. Incubation with 20-50 mM NA did not induce any consistent effects upon transcription factor NF-kappaB activity, demonstrating that this pathway is not involved in induction of apoptosis by NA. It is concluded that in insulin-producing cells with a high mitotic rate, inhibition of ADP-ribosylation--and consequently of auto-modification and release of PARP bound to DNA strand breaks--leads to activation of programmed cell death.